Theory suggests that aggressive signals must be costly if they are to be reliable. Recent research in birds has shown, however, that in many species the best predictors of impending attack are low-amplitude vocal signals, soft songs or soft calls, that seem cheap to produce and easy to cheat. This observation leads to two related but separate questions: (1) why use low-amplitude signals to communicate aggressiveness and (2) what maintains the reliability of soft signals of aggression? We review potential answers to both questions and present evidence relevant to each. While some hypotheses are logically sound, others have logical flaws, and most of the hypotheses have yet to be critically tested. One exception is the hypothesis that the reliability of soft signals of aggressiveness is maintained by receiver retaliation, which has been supported by experimental evidence in multiple species. We emphasize the need for further research, particularly to answer the question of why soft song is soft, and outline future research directions. © 2015 The Association for the Study of Animal Behaviour. Published by Elsevier Ltd. All rights reserved.
How reliability, or 'honesty', is maintained in animal communication systems remains a major topic in evolutionary biology (Maynard Smith & Harper, 2003; Searcy & Nowicki, 2005) . Special attention has been paid to signalling in agonistic interactions, given that in these interactions signallers and receivers have directly opposing interests. Theoretical work indicates that aggressive signals can be reliable if they are difficult or impossible to cheat or too costly to bluff (Grafen, 1990; Nur & Hasson, 1984; Zahavi, 1975 Zahavi, , 1977 .
It is easy to see how aggressive threat signals emphasizing size or strength can be reliable, as in the case of fundamental frequency in the calls of frogs and toads (Davies & Halliday, 1978) and formant spacing in the roars of red deer, Cervus elaphus (Reby & McComb, 2003) . In these cases, there is a direct physical link between the size of the animal and the characteristics of its display, making the salient display characteristics difficult or impossible to cheat (Maynard Smith & Harper, 2003) . It is also well understood that signals that are intrinsically costly to produce can be reliable about signaller traits relevant to their costs (Grafen, 1990); thus, for example, the energetically costly drumming display of a spider is reliable about the physiological condition of the signaller (Kotiaho, 2000) . Many of the signals used in aggressive interactions, however, seem to be both physically possible to cheat and relatively low in intrinsic production costs, raising the question of whether they are indeed reliable threat signals, and if so, how their reliability can be maintained.
In this paper, we focus on an example of a threat signal that has been shown to be a reliable predictor of aggression, but that on the surface appears to be both easy to produce and eminently cheatable: low-amplitude, or 'soft', songs and calls in birds. Soft song was first described as an aggressive signal by Margaret Morse Nice in her classic study of the behaviour of song sparrows, Melospiza melodia (Nice, 1943) . Soft song has since been shown to occur in aggressive contexts in many other species of songbirds as well (Dabelsteen, McGregor, Lampe, Langmore, & Holland, 1998) . Soft vocalizations have also been found to occur during aggression in other taxa of birds (Reichard & Welklin, 2015; Rę k & Osiejuk, 2011) , as well as in certain mammals (Brady, 1981; Gustison & Townsend, 2015) . 
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